Background. Surgical management of advanced neck disease remains controversial when a conservative approach based on radiotherapy is retained for primary tumors. The objective of this study was to evaluate retrospectively treatment results in pharyngeal cancers presenting with N2-N3 neck disease, using neck dissection followed by radical locoregional radiotherapy (RT) and to compare these results with those obtained in patients treated by radical RT alone.
tant prognostic factor in head and neck cancers. The therapeutic approach considered for the lymph nodes is usually determined by the management of the primary tumor. For N0-N1 neck disease, elective or therapeutic neck dissection or radical radiotherapy (RT) are used individually and yield similar results.
1,2 However, for nodes larger than 3 cm, cure rates decrease progressively with increasing nodal volume, 3, 4 and control of neck disease is often unsatisfactory using a single modality. In this category of patients, the therapeutic approach remains controversial, al-though surgery remains the first line of treatment in most institutions.
Some patients with extensive nodal involvement are initially seen with pharyngeal tumors of limited volume, suitable for treatment with radical RT. For patients in whom RT is considered appropriate treatment of the primary tumor, therapeutic options for advanced neck disease include combined neck dissection and RT or radical RT alone. Since the end of the 1970s, preference has been given in our institution to the combination of neck dissection followed by RT, although for various reasons, some apparently comparable patients were treated primarily with radical RT. The purpose of this article was to analyze the results of these two treatment attitudes in a subset of patients recently treated in a homogeneous fashion using a concomitant boost accelerated RT schedule.
PATIENTS AND METHODS
Patient Selection. From August 1991 to November 1996, 41 patients with carcinomas of the oropharynx or hypopharynx were staged as T1-T3 N2-N3 M0 (American Joint Committee on Cancer [AJCC] stage IV) at time of initial clinical evaluation and were subsequently treated with concomitant boost RT. Initial evaluation usually included physical examination, computerized tomography and/or magnetic resonance imaging, and panendoscopy. The tumors were classified according to the 1987 Union International Contre le Cancer (UICC) TNM classification. 5 The choice of treatment approach was made by a multidisciplinary tumor board. Although neck dissection followed by RT was the preferred approach, some patients were treated primarily with radical RT despite the presence of advanced neck disease. Although the reasons for this decision were not always precisely documented, they included refusal of surgery, patient unsuitability for surgery, and situations judged relatively favorable for radiotherapy. Thus, 24 patients were treated with neck dissection followed by RT (group 1) and 17 patients with radical RT (group 2). Chemotherapy was administered to a small number of patients in both groups. The histology, determined by biopsy, was squamous cell carcinoma in all patients but one (undifferentiated carcinoma) in group 2. A comparison of patient characteristics is presented in Table 1 for the two groups.
Surgery. Twenty-three patients had a radical neck dissection, which was unilateral in 21, bilateral in 1, and associated with a contralateral modified radical dissection in 1 patient. One patient had a modified radical neck dissection. Because of tumor involvement, the radical neck dissection was extended to encompass the common carotid artery in 1 patient, the external carotid artery in 1 patient, the parotid gland in 1 patient, the cervical sympathetic chain in 1 patient, the hypoglossal nerve in 2 patients, and cervical skin in 3 patients. Otherwise, surgery was reserved for salvage of locoregional failures in the two groups. The median interval between neck dissection and RT was 28 days (range, 19-75 days). In patients with postoperative complications (see RESULTS), this median interval was 35 days (range, 22-75 days).
Radiotherapy. The treatment schedule has previously been described in detail. 6 Briefly, a total dose of 69.9 Gy in 41 fractions over a period of 38 days was planned by using a modified concomitant boost schedule. The basic course delivered 50.4 Gy over 5.5 weeks (1.8 Gy/day, five times a week) to the primary tumor area and both sides of the neck down to the clavicles. A boost of 19.5 Gy (13 × 1.5 Gy) to the initially involved sites was given as a second daily fraction, starting the last day of the second week of the basic treatment, in a progressively accelerated fashion. The minimum interval between the two daily fractions was 6 hours. All patients were treated with 6 MV photon beams, using two opposed laterals and one anterior field for the larger volume, whereas the treatment technique for the boost was individualized according to the tumor extent and location. A tissue equivalent bolus was used in group 1 patients to insure an adequate dose to the cervical scar, and a localized electron field boost was given to the part of the scar that was outside the photon boost fields. No specific technical modifications were used in the group of patients receiving chemotherapy.
Chemotherapy. In the absence of medical contraindications, chemotherapy was usually offered to patients with T3 or N3 tumors. Thus, chemotherapy was delivered to 14 patients: 6 in group 1 and 8 in group 2. In one case (in group 1), chemotherapy was administered prior to, and in 13 concomitantly with RT, either alone or with neoadjuvant and/or adjuvant chemotherapy. Twelve patients received cisplatin 100 mg/m 2 , either alone (1 patient) or associated with 5-fluorouracil, 1000 mg/m 2 daily for 5 days (11 patients), and two patients received weekly carboplatin (150 mg/ week). The median number of cycles was three (range, 2-5).
Statistical Methods. Actuarial overall and disease-free survival rates as well as actuarial local, regional, and locoregional control rates were calculated by using the Kaplan-Meier method. 7 Fisher's Exact test, the unpaired t test, and the log rank test were used to assess for significant differences between simple proportions, means, and survival curves, respectively.
RESULTS
In patients receiving simultaneous chemotherapy and RT, acute toxicity resulted in temporary interruption of treatment in two patients and premature termination of RT in one patient, all in group 2. Otherwise, RT was conducted essentially as planned. The median overall treatment time was 41 days for both groups (range, 37-62 days). The median tumor dose for both groups was similar (69.9 Gy; range, 62.5-70.6 Gy). The median dose to involved nodes was also similar for both groups (69.9 Gy), with ranges of 56. 4 
Morbidity. In group 1, moderate to severe postoperative complications were observed in 9 patients (37%). One patient was seen with an iatrogenic facial paralysis, 1 with a sensory-motor syndrome due to a cerebral vascular accident, 1 with repeated syncope as a consequence of surgical trauma to the vagus nerve, and 3 with delayed wound healing due to skin necrosis. All these 6 patients had an extended radical neck dissection for resection of involved structures. Other postoperative complications included 1 patient with atrial fibrillation requiring anticoagulation and cardioversion, 1 patient with persistent left phrenic paralysis, and 1 patient with temporary paralysis of the marginal branch of the facial nerve.
All acute reactions due to radiotherapy ± chemotherapy were grade 2 or more according to the grading system of the Radiation Therapy Oncology Group (RTOG). 8 The majority were grade 3 reactions (80% of cases), with one patient in group 2 having grade 4 acute toxicity. No significant difference was observed between the two groups.
Two patients died during the 3 months following radiotherapy of causes not clearly related to tumor progression. One patient, who refused supportive care, died of malnutrition (group 1), and one patient died from a massive oropharyngeal hemorrhage in a setting of postchemotherapy thrombopenia (group 2). Most late complications were RTOG grade 2, with no significant difference between the two groups. A grade 3 complication was observed in one patient (group 1) and grade 4 in two patients (1 in each group). The two serious late complications observed in group 1 patients were laryngeal edemas.
Clinical Outcome. At last follow-up, 9 patients in group 1 and 9 in group 2 were still alive. In patients having died, head and neck cancer, complications, second cancer, and intercurrent disease were considered the causes of death in 9, 1, 4, and 1 patients, respectively, in group 1 and in 4, 1, 1, and 2 patients, respectively, in group 2. Median follow-up for surviving patients was 31 months (range, 13-49 months) and 41 months (range, 10-65 months) for groups 1 and 2, respectively. The 3-year actuarial overall survival was 37% and 50% (p ‫ס‬ .42), and the 3-year disease-free survival was 60% and 51% (p ‫ס‬ .81) for groups 1 and 2, respectively.
Local and locoregional control rates were estimated without taking into account the contribution of salvage surgery. Three-year actuarial local control was 81% in group 1 and 75% in group 2 (p ‫ס‬ .97), and actuarial locoregional control was 73% and 55% for groups 1 and 2, respectively (p ‫ס‬ .52) (Figure 1 ). Two regional recurrences in group 1 and 1 local recurrence in group 2 were treated palliatively, and radical salvage surgery was performed for regional recurrence in 2 patients in group 2, leading to persistent control in 1. The 3-year regional control rate after salvage was 78% and 69 % in groups 1 and 2, respectively (p ‫ס‬ .8).
DISCUSSION
Pharyngeal carcinomas of small to moderate volume are suitable for conservative treatment by RT. Reflecting the biologic heterogeneity of these cancers, however, some patients with limited primary tumors are initially seen with advanced nodal metastases. In this setting, the therapeutic approach is problematical, because radiocurability decreases with increasing node size.
9,10 Several treatment modalities can be considered, such as initial surgery for both the primary tumor and lymph nodes followed by postoperative RT, 11 radical RT with or without a planned neck dissection, 10, 12 or therapeutic neck dissection followed by radical RT for the primary tumor. 13, 14 This latter approach represents a true spatial cooperation between surgery and RT, offering the established advantages of combined treatment to the advanced neck disease, while at the same time conserving pharyngolaryngeal function. Although few series have been published to report the results of such an approach, it is likely that this treatment option is used more frequently than reported. For example, in Geneva, this approach has been used in nearly 50 patients with T1-T3 N2-N3 pharyngolaryngeal cancers since the end of the 1970s. The current study is limited to pharyngeal cancers treated during the past 5 years with a rigorously defined accelerated RT schedule, comparing the outcome after combined therapy with that observed after radical RT alone.
The 3-year actuarial local control rate was comparable in both groups (81% versus 75%) and was similar to those reported in the literature. 11, 13 The 3-year locoregional control rate appeared to be higher in group 1, although the difference was not significant (73% versus 55%). Moreover, regional control after salvage surgery was similar in the two groups, and the apparent gain in initial locoregional control did not translate into a significant improvement in overall survival. Nonetheless, the results of this small retrospective study should be interpreted with caution, particularly considering the differences in tumor sites and T-stage distribution between the two groups. Indeed, although patients in group 2 had more T3 tumors, more hypopharyngeal carcinomas were found in group 1, perhaps negatively influencing overall survival. Also, group 2 included more neck metastases from oropharyngeal tumors, which have been suggested to be more radiocurable. 3 Finally, the median of the maximum node diameters was larger in group 1 (4 cm versus 3 cm), despite equivalent mean values. It is thus possible that the patients selected for therapeutic neck dissections had generally less favorable prognoses than did those of patients in group 2.
A comparison of our results with those of other series is of limited value because of considerations of patient selection. The French Head and Neck Study Group 11 conducted a retrospective study comparing results of different modalities used in the treatment of T1-T2 pharyngolarynx carcinomas with palpable nodes. A significantly higher 3-year regional recurrence-free survival was observed in 65 patients treated with neck dissection followed by RT than in 195 patients treated with radical RT alone (86% versus 62%, p ‫ס‬ .02), whereas median survival was similar (19 months versus 16 months). However, in this study, Nstage and maximal node size distribution in each group, as well as patient selection criteria and the type of RT technique, were not specified. In 35 FIGURE 1. Actuarial locoregional control in the two groups (group 1 = neck dissection + radiotherapy; group 2 = radical radiotherapy alone).
patients initially seen with lymph nodes larger than 3 cm, Byers et al 13 reported regional and local failure rates of 11% and 28% after initial neck dissection followed by radical RT; the 5-year cancer-specific survival rate was 55%. In another small series using a similar approach, Verschuur et al 14 reported no regional failure and 20% primary recurrences in 15 patients who were initially seen with involved neck nodes (mean maximal diameter, 4.5 cm). Thus, in the setting of bulky neck disease, our data and those from other similar retrospective studies suggest a tendency of combined treatment to provide superior regional control compared with that obtained with RT alone but without apparent gain in overall survival.
The delay in the treatment of the primary tumor might represent a potential disadvantage of this approach. The extent of potential primary tumor progression could not be ascertained in this retrospective study. Repeated preradiotherapy imaging might be used in the future to study this question. The negative impact of delayed treatment has been highlighted by Byers et al, 13 who observed inferior local control when RT was delivered more than 2 weeks after neck dissection. This disadvantage has not been stressed by others, 11, 14 and in our series, local control was similar (80% versus 81%) in patients treated before and after the median interval of 28 days observed between neck dissection and RT.
Although the prognosis of this group of patients is primarily determined by the extent of nodal disease, it is advisable to begin radiotherapy as soon as possible after surgery. However, in our experience, RT was delayed in some patients as a result of serious postoperative complications, which occurred in 9 patients in group 1. In 6 of these patients, complications were the consequence of the resection of important structures involved by the cervical metastases. Another disadvantage of neck dissection when used before RT is the possibility that hypoxia induced in the dissected neck tissue might impair the radiosensitivity of the residual tumor cells. Although hypoxia in bulky and necrotic lymph nodes is now well established and known to be an adverse factor for regional control after radiotherapy, 15 the relevance of these considerations in the postoperative setting is uncertain. Although the overall acute and late complications were similar in both groups, two cases of severe late laryngeal edema were noted in group 1. This specific complication may represent another disadvantage of combined treatment. Strict patient selection for this approach is thus strongly advised, with particular emphasis placed on assessment of the involved neck structures and the patient's general condition.
CONCLUSIONS
These results suggest that neck dissection followed by radical locoregional RT represents a valid conservation approach to the treatment of small to moderate volume pharyngeal cancers (nasopharynx excluded) presenting with advanced neck disease. In light of our experience, we continue to prefer this combined approach. However, for patients judged to be at high risk of severe postoperative complications, radical RT can be considered a worthy alternative, particularly for oropharyngeal carcinomas.
